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(57) Abstract 

PURPOSE: To provide a disconnection automatically 
detectbiQ device which c^ autorratically detect the 
disconnection between a three-wire-lype sensor and a 
elisor signal input devKse. 

CONSTITUTION: A Iransistor circuit 22 which is turned on 
□r off dependng on whether power Is supplied or not 
inside a sensor 20 and current is fed to a signal line 4 
when a sigrmi output contact 8 is open, thus constancy 
monitoring the cunrent value in a sensor signal input 
device 21. And, not only the presence or absence of 
sensor input but also the presence or absence of the 
disconn ec tion of three wires 3^ behween the sensor ^3 
and the sensor signal Input device 21 are Judged based 
on the current value. 
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bfcHi»SC-fe Vf - 1 Sl^-fe viJ-d^ f> roll ^Srfl 

J; o -C >- 1°- ;^ ^S'^-fk-r ?> -r V f - y > 

§. 
[0 0 0 1] 

[0 0 0 2] 

V^^<Dim] |113(i^^Ji5<D■^ri^f•A;^)v'^xi^<0— «aj 

[0 0 0 3] «){^l*2>c«Oti3'9T-fc?>„ ir>iMrt<7?-lr 
vv'V^ilHissett. ■fevf-m^A;^i^«2ic#t|g$*v 
sii:iif«aB7{c<t-DTmagiiS3, ssr^uTiiKj^n, 

4 s::^M,T -fe ^-ihff #A>3ga 2 om^^tuas 9 

SfF|5(-A;^$;h.?)o J; '9;Br{*:e^t-(l, lll3<75IH]S§i-4b•^^ 



yvO;^^? 1 oco::^-i/:t7ii)f^(c^c;l:fc^f■i-;55•fe>'f■^ 
[0 0 0 4] 

X\ {f#^tUgP9(i^t^m^S.^8;4SMU>TV^5^j«^i: 
J; o XfS^lil;^3g!-« 8 lisglt >T t ^ 5 1 <o i !t9J»f $ tuT V ^ 

[0 0051 ^(DX^ fm^&m<DPsm.^ic 

Atimu t <Dm(Dmmi g sj^f-^^-r s ^ t a^x^ 5 

»f«ftg W)1^^g{t<&«i«+S r <^ g W t -r 5, 
[0 0 0 6] 

^^^0^{C'e^?>w*]»iia«t(^»rSSgS)i^*flSai±, 

;^-t--5-tr >'f-{t-§-A;^Sg <7?rBlroK^iKSr g 
-rs«ffil^gtlj^^^fiT-fcoT. H(lE1f#W;^gf^/!)55§ 

[0 0 0 7] »3^3S2lB«i(0»filSgi!l1^^SI« 

tt. _hBBff*«lla^o©f«g»!J:^*t^SS^i*5^^T, ^ 

|i«^WI^^g:(i«airott*&co^^lc J; o r ^ >- 

[0 0 0 8] *fc. lf*^3fe*g(0»^g»bfe^gB 

[0 0 0 9] l«*3l4lB«Wl*^i^gib#l^ 
SIttd. ±E»*l«3E«(^l^lT,»gib1^^^tt^c4b'^^ 

mis^m^i'o ^5«^5/J^$v^r t%#{tt-r5o 

[0010] t**]S5fB«roirllSg«)1^^i^S 

(i, ±Ki«*«3iatt«»f^g»)^^^atc*6v^-c, g 
[0 0 1 1 1 
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[0 0 12] i»jft«2fEtt<D»fi^gI!)«l^ilfi{C 

[0 0 131 ft*^3|B«C0Rlf||gWj^^ai|g«(C 

(D'm^co^'m^^^oXiiryiry^^yyy'y^^^^X^ 
TV>5o Lfc^SoT, ±IS2*roffiJil6cO':J'^<C< i:^— 
/4HcaagJS»»f^ t ^ tii $ ix5„ 
[0 0 14] !i*«4^«roKffilSigil!i^*pSg{c 

[0 0 151 ft5)t^5ia«(o»fi|giibi^»^Bfc 

[0016] 

[HM^j] £AT, i^w^n-mkm^mmnm^^^^xw^ 

^m^m^^Aytc±>'-^7<t)i^:^TJ^<Dm^mxh^. 
'ido, ms t^m-r;^^^^iz.{-im-(Dn^^nLxh 

[0 0 17] r«D-tr>'f-A;'3v';^-r AJi, El 3 {c^-f-f^ 
Sll:-i5S3^5(:<7)ir:^f-2 0 :Z(Dir>'1^2 0;!i^^W{f 

fliai-^ ^ 5 (C J: o $ tt-Cl ^ s „ 
[0 0 18] -trVf-2 Oli, -trV-tMf-tA;'3^tt2 ltd 
' «ti^$tb?.B:jJEmaR7tc:J;oTmil3> 5Sr:J)-UT»t 

j:iox^<D^tt!,mmc'i}^-oxmmmm^m>m^iiitim 

.^8 ti\^M.LX^^^o -fr>'•t^2 0(i hy^v'y^ 

^lelK2 2Sr*Ut:t^6. r W h 7 >'i^;^^lE]SS 2 2 
(i, PNP?1?<0 h7Vv^;^^ 2 3Sr^rt, h^Vv?:^^? 



2 3(0315 i/^lim»K$iJPgfflcoigfet§§2 4^rifM^Tffiai 
7'7;=<;a3}c:^^$;|x, hyvi^^^.^? 2 30=1 u^'^j'fi 

^im2 5 i 2 6 ^irM.TmM:^7;^ill3*5j;l>'mig^ 
-{i-^^msiZ-^ix^lxWi^^nx^^^^o ^^^2 5^ 2 
ei-ihy^i^:^^ 2 3 izA^A^^y<^ T y^om^Wi^i-^ 

2 2(i, 'ft-^t±l;'3g,'a8^^P?B>'^Tl/^'5t^(c{f#IS4lc 
2 2lcJ;oX«fig$i^T^^5o 

[0 0 19] ■iry-^f-isWAt)mm.2 It*, fB^iiS4«riJft 
ti-5mffiSr^ttl-t-'5mSStimjgP2 7iSr^rUTl/^S. w<0 

mitfflg|5 2 7 (ia:^iJJ^»i5$ixfcSfci:^2 8 t 2 9 5r 
*L., etit§§2 8«-«»iff-§-^4»cSi^$ix, Sia:^ 
2 9 0-4S«:||jl-v^-f ;^^5tcSi^$ixTl.>5, ffitt 
S 2 8 (A-fe >'■t^ 2 0 wStit^ 2 4 i: l^«(c:®gfESiJPSffi 
roffifet^-CfcSo «in:IS2 9(imi^i±ifflcoffi^ 
^T'fooT, Stat52 4^Sm^2 8 J; 
V^«lwKS$ttrv^-5„ ffifttSl2 9©i^ffl«:, lRlC<m 
gSftlttiSlS 2 7 SrW^S-rSiHgtiiiligtl 3 0 (7) 2 oOA;^)ffi 

^\c^tii'thmm^inxi,^^o i^wmm^3 0(Dmt)^ 

^^(*. fct^Ji. CPU/.fi"C«fiK$iXfc*iJSle]SS3 1 
\C^m^ilX\,^^o ioT, ?il»lt#gSS3 on, {f-g-^ 

atg^r* LTi/>S, i|aj^|HlSS 3 0 li. ^xE-rSipt-, 

*SS2 9A^tJwa;'3m■^cl«^cS'^v^•c, ^rv-!^2ort 

(^{f ^ttS;^^,^ 8 cor^W^^^s /<eibmi-trV9-2 0 irir 
y^it^-A^mm 2 1 Pslro 3 *co^ 3 ~ 5 <OBIr^»*M 

tllg|52 7 irflJSlHlgS 3 0 (ci;oT«^fe$ti.Ti/^S. 
[0 0 2 0] W)f^5rtft?fl1-5o ^J:is. m^l84(c 

^Sft;i^5fl;^^S5^ I s ii-So iE^H#^c:tJ^,^T, -fevi^2 0 

ttfc^-g-, ■(f-§-^4tC(11gtn:g§2 8ro<i:(Cj;oTj^4S 

rroi#wS«ffi«ffiS:Ai:-t-5 (Is =A) 
:i(omit<ofitAii^«S^m§l5 2 7rt<^g|^tt*SS3 

0(cj;oTltl±1^4x. *iJ^Ie]Sg3 0(::|±};^^ixS, fj: 
*3\ ::(0:»-^, -ty-^2 Ofho^hyy'Jy-^ 2 3iat.^< 
■^Tyt)^A^f)^h^j:^^<OX\ Yy>'~J7^f'2 3 (/^V^Lh 
7VC^;^^|H]SS2 2) 

[00 2 1] |5lC<]E^H#(C*Dt/>T. -fe>-1^2 Ort(7?-t 
->V ^(slSg 6 id J; o T«-§-|±i;'jS-^ 8 ^5 M^fi $ tlfcii 
-g-tCtt. h7yi^^'^^^2 2^(DV7yyy-^ 2 3iC 
^<^T7.m-^t)^?><DX\ hyyi?:^^ 2 3i^:tyl.. is 
■f-H 4 tCttffitaS 2 4 i: 2 8 J: o T^* ?>mSK 
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(Is=B) t. B<ACiM#/45^t) az:o-cv^5o 

1 0 0 2 2 1 Ltci'^oX. icmtl^WMom^ 

;45T'#?.o 'tejb-. m^tiit)m.^8i^m\^^x^-^^t^icm 
^■m4i,cmtihmm i^unm) it^tati^ 
.<^8mm\:-x\<^^t^iicm^m4icmin^MiM (fs-^-s 

iicX':>xm^m4iicm.ti^m.M(DmA'^^it-t^ j: 5 

[0 0 2 31 it^fcB;^)».^8;4SMi/^Ti/^54^ffi(c*5i^ 
^5 (Is =0) , icoje*:tt«««mi95 2 7rt©Sl^li 
[0 0 2 41 |Rll:-<ft-^tb;'3«-^8^SMV^T^^5^*ffi^C 

*5(/^r, «Ji-7'7:^ll3;iS»rillUfc*g'»ct, fa^i|g4 

{atnmfimti^j:^^ (0*19, Is =0) o -frvf-20 

2 3l,cy<4T:^m^f)^h-r. hyl^tf:^^' 2 3^5^71" 

f§3 oicioT^ta^tv, ^J^lEi^s o}ct±i;';)$tt?), 
10 0 2 51 |^D<{f^i±S;^)S,'^8^5gBV^T^^ 

■^t■§-^4(c«m•S^5jt^/^^,^ (0415, Is = 
0) » h5>'i>;^;?|H]?g2 2f^<© 1>7 Vv?;^;? 2 3©^ 

Ox h7>'i?y^<? 2 3^S:i-7-t-6*^e3T'*>5o ro^* 
t.4fcl;jSS^Wgi5 2 7l*50r«»ii*S§S3 otcioT^m 

*lJ^|H]Sg3 0}cai;b$ix5. 
[0 0 2 61 *IJ:^|h]SS3 01*. j|5^ii*Slg3 OtCioT 
;^t±l$ixfc{S^i6l4Srjiffiix2)««(0<itIs l;:a'5i,>-C, 
^r>'1^2 0rt(Dft^tB;t)S,^8«^W4*t8 {±'^^Atl 

lP^<D3*Oil63~5COWil6W^«5r*lJ^L, ^tl^'tl 

^mti-t?>. MrW&o\at. m^m4^m.fh^miM.(omi 

s /iSAOi:# (Is =A) {i. ir vf- 2 0 rt<om-§-ttS;'3 

-lrVtJ-t^ta{S^Srm;'3-r5. {f-§-||4SrJlix2>« 
^S(7?{B:Is ;i5BWti: (Is =B) •&i^f-2 0f^ 

<D^B■§■til;^SI.'S8(tMl/^-c^/^■^>. o^'o-i^'^'^XtiML 

tmm-t^c ^fei-. ^t•§•il64S:M^^5«i^Ew^^ I s *s 

m<r>t^ (Is =0) I4> -feV1^4 0 t-fe^-tJ-ffi-^-A* 



4 1 PpIO 3 ^(Dm 3 -5 (Do h'P^£ < i h^'^-fM^ 

[0 0 2 7] 121 2 l,t:^^m<Dm 2 W^JS0iJ(-#.5»fiit g 
ii)#^ig■^la^^iA^fc'-fe:/1^A;']->:^7^-^<^lfi!8Si2lX' 

n^^Hvx»,?>o 

[0 0 2 81 Z(D±:y^At)~>^'rM.it. HI 1 fc- J; t/(2! 

$ix6ittjiftHi^^(7)iri'i^-4 Oi:. Z.<D±l^-f 4 Of}^h 
ro{f^SrA;/3-r5-tr>f-ft-§-A;'3gS4 1 i^^t./^!?. 
jsf#(i3*<75||, ►pmaS7°7:^^3, •ff-§-^4. *D 

H 4 tciiSixS asitw # jttc 5 J; 5 fcfllfiS; U x 

[0 0 2 91 -irviJ-4 o»i« ■fe>'f-m^A:^ISS4 itc 
«;^$ix5ie?SSfl;aS7(CJ;oT«lli»3. 5^^LT^ 

J; o X ^ wl^ttJ^midtS o -c MPflS>J#P ^ ^T-?" ^a^s 

^8 t^&rtjSLXV>5, -lri^-tJ-4 Otth7Vv=>^ 

^IfilSg4 2^>frLXV^5<> by V-:>:^^(eIS§4 2 
(4, NPNJi^<^ b7>'v'>^^4 3S:*U. h7:/v':^:^' 
4 3 CO 3 ^ »4«»]ISfli<75ffitn:§l4 4 ^^n- L-Xfi^ 
i^4{Cg^!gg$iX. h7Vv';^^5'4 3*0^5 5/;?«4a:^« 
M-7^■^-;=^i»5^:l^^^^^, hyvv';^^ 4 3(D-<-^ 
J4S^IS4 5 i 4 6^^l.xn.my7:^m3ioi:TjmM 
•7'f^;^il65lc^tu^*iT^j^$ti-XV^5„ ffi*tS4 5. 
4 6»4 hyvv?;^^ 4 3»::/!i»A»5^<-YT;^<oW:5r^3i:-f 

^«$ttXl^So ^3ff?)J;5l-s :L(DVy^^i^:^^^ 
8S4 2(4, je-§-a3;'3fiE.^8*SMt/^XV>5i#{c{t-§-^4 

7Vi^;^^Ii]fS4 2{cJ;oXfltfiS;^ivXi/^5o 

[0 0 3 01 -^V^\t^Ats''&m.4 1(4, it-^^4%ijS 
ix-5«»tt^1^m-f-5«}5tt^ffia54 7?r^UXl^5o r<;? 
Sv5l^aia54 7(4, \t^W^4^miX^JX:^^n9M^^ 

n^*t«imi-2>fc*i-, ii:?^lJ^c®^^^^^fcffi^^;Sl4 8 1 

§1 5 0 t ^- K 5 1 (DM^; ^ai?iJlcSiELXltfiS;$ 
ixXl^'So 7;^- h;*7'7 4 9(4^^^^^^- K5 2 i:7 

± b ^7>'v'>^:^' 5 3*>e)?^i-oXV''?>„ y^YYy'y'J^ 

;^^5 3(4, fcix(4, C PU/<eifX'fl|j5e;$tbfc¥lJ^lal 
?g5 5(cSi^$ixXl^5o ffitr[§§5 0(4S)5;D^mffl<Offi 
ia^XfcoX, Siit§§4 4 J: >9 *j+53^(C/jN$l/Mi(C^S 

$ttxv^5„ ffititss oroi^ffi(4, l^i:<«ffi^ma54 

7 <&1«fi£^?>?ll»i«*iS 5 4 CO 2 oco A;'3*S^tC^n^' 
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t^am^m 4 (c^i^ $ ti. ■fdlSSttffi^lS 5 6 ^ ^- 

(4, •ff^«i4iciii't'c;^(6]cDmj5fc (m-§-m?sit) imin^ 

fiJ^Is]E§5 5l;ifctl;^)$tT.5<, -ifc. -tr:/f-4 Of^rom^ 
|S]omi)fD (^Umm.) r^^Lixi>(DX\ -trvf-W-g-A;^^ 

S4 l(^^J:Bi^tib^^fc«^^fE<^m^fiJ4 7i^(osi»i«*@§i5 

4{CJ:oT^cD«j5^(Djit;45^til$tL, ^iaj^IDK 5 5 Cltil 
;'3$tl-5o fiJSlHlifS 5 5 tt, W^i-^^oi^. hh^^C 

9 7b- rom#<o*M4a J: tJfJg^Jiffi^ 5 4 w ta;tifB 

^(Dimcm-^^ . -fe- ^'l^ 4 0 (Dif ■§•111;^^^,^ 8 COM 
ncbmc-fe>i^4 0 i:-fe>f-^f^A;'33Sm4 1 

p.g(^ 3 3 ~ 5 (omm<Dmi^i:vi^-r^miii^^ u 

10 0 3 Ij iSfefi, »jftSrlftBJ-f-5o ^C*3^ '(f-§-«4(c 
Mtv€>««Si^ I s irfSo jE^B*^C*5^^■C. -fevf-4 0 

Oir V v-^'i/msg 6 ic J; o Tfa-§-tli;'3^-^ 8 
tbfc^s m-§-^4(::(4l21tf'C;^(6]lcSijS af-^-misS) 

*J. :i<^4&^s ■fe>f-4 ort(Db7Vv';^^4 3tc»4v-? 

[0 0 3 2] (R)L:<]E^B#tci5l/^-C. -^r>'■^^4 Ortco-tr 
-a-t-J4> Yy:y'J-:^^^%4 1^<r>y=7ly'y-^^ AZ\t. 
^^4{ci4®tn;^4 4w»cJ;oT^*§fl;^S 

^:CDffiE(4fljSf^^mg|5 4 7 rt(D?^^igi|ii||5 4 J; 

[00 3 31 bfc;iSo-C, •ft-§-i664 t 

4;6^ibft-§-^5tU;^l$tu?)<OT\ rtKcS-^^^T^ fs-^-W 
;'JK,^8;45pfll^Xl/^■5?i)-Mv^TV^5;^l^ i9-tr>f-2 

[0 0 3 41 «#lll;t;®^8iis^^^T^^5^^8^c^3^,^ 



m\,fii\<\ oil!). {S^^4^i5icix2>mij£wmf4^i^.c 

5 (Is =0) o Lfc^SoT, ■fe>•^^{f■§■A;'3SIS4 1 

rt»C^tt?>ixfcffiy5S1tttia5 4 7F^i7)7;t VlJ-fy 4°>\t 
^y^K-f. Sfc, (Is =0) (4fl;»ft1^tiiSR 

4 7rtroJP^^ii*if|5 4(Cj;oT^W$tl., ¥lJ^lHlSS5 

[0 0 3 5] (B]i;<m-§-ti3;'3ffi,^8/iSMt/^Ti/^'5#cJI(C 
^Sl^T. «M7"7;^^3;?i58(f^ufc^-g-{;it, \%^U4 
\^\t.nM1i^W!\.fii\<^ (0*19, Is =0) o -^^^-4 0 
rt»-K»tP)Hfc h7>'i^:^^'lHlJS4 2rtro h^Vi^y^^ 
4 3 n^—T^n&l^^hfi 19 r ■::^fi^t'-t^hfi^-^(DX 

Vyl^'-y-^^ AZ1)^i!ry^-i>t^hXh^o Lfc/4SoT, 
rrom-g-fC'b, m?S£^^ttlla5 4 7rtro7^ b;t;-7°7 4 9»4 
:*-V$ix-f> *Jt, -hlE^* (Is =0) «:«jig:^ttlSP 
4 7rt(D?S»iii|rI§|5 4(c:J:o-C«ltb$ix, *iJ5g|elK5 

[0 0 3 61 iHlD<m-g-ai:^«j^8*sMi/>-c^'' 

t>. m•§■i»4(c{4«^;^s^jS^/^^^ (0*19, is = 
0)0 Yy^yV':^^m^42^(Dyyyi>7.^ AZ\^y<- 

ii^hxh^o :i<n^Kh. m.WikVA%4 7^<DyitV 

:f}-fy 4 9\^iry^ix-r. ±t£^* (Is =0) 

l,tmM^mW>4 7f*3«J|5©ii1'i§|5 4lc:ioT«ll±l^ 

[0 0 3 7] ^t^J^lHlSSS 5(4> 7^ K;*7'74 9*Dj;t>* 
S?^iitS^5 4«t±3;^{t-§-^^ixmA;^U. 7;^b;(7 
:/7 4 9 *»t)(DfB-§-<0**EJo J;t>WJi*il§ 5 4 A-?)© 

tti;'jm-§-«ffiica-^iN-c, ±i^^4ofy<D\t%mti^^ 

0 1 -fe i^^m^A:h'mm. 4 1 3 *(d^ 3 ~ 5 nm^ 

^b;*7'7 4 9 (y^hV-frt-l-'SS) A^(b<om::hm 
■§-/4SWSt#(4. -irV-^^4 Ort(73{f-§-tll;0^.^8(4MC 

tm<A^-^mw-mm^5 4\cx<>xmm^ixrcm.mmi 

s ;4SEroi:§ ( I s =E) (4, -tV•t^4 0 F*1cO{f -^ffl;^ 
»,^8ttMl^TI/^5, o4t9-feVU-A;'3«Li:2|ilJ|!|lfi- 

5, 7^ h;(7 7°7 4 9A^f5<7)ffi;'3{f-^d54ffi<^^ 

■omwmm^ 5 4ic^^x^m^ titcmmm i s r^^w 

(Is =0) (4, 4 0 t±y-tiB-^Atimm 
4 iraK)3 5|s:©«ft3~505*><i>^<e< t tv^-ftt/i-l* 

So 

[0 0 3 8] L^c:;^i5oT. ±fBS:tef•J^-<i:;^^^^ s irVi^ 

2 0. 4 0P^\chy>'i^:^^\Bin2 2, 4 2Sr^t1'T. 
^r>'1^2 0. 4 Ol^co^S#^i;^/g^.'g8;5SM^.^Tl/^5ir# 
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ff-§-A;^gS2 1,4 1 b(Dm(Dmi^^-t^y^\t^?-:h 

[0 0 3 9] it#fc^ I (0||^£#<J{cJ:^^^^. {t-§-i^4 SrSE 
^xSaiSwW (Is =A*fcttIs=B) trJ;oT-ir>' 

^) =&;^ffl-r5 J; 9lcLfcOT% -tr y A;':iSS 2 

[0 0 4 0] *fc, #t;m2(7)|IJ£0tJ(cJ:ix(f. {a^ll 
4SrjSSti/5ttS£wi^# (C;^(S]*fcttD;^[6]) icioT 
■fe 2 0 <o{t-§-m;^3^,^ 8 (DWiWi^Wt (-tr A;'? 

[0 0 4 1] /iJo, ±fB^:^0i)-r'tt. 1tfig(0^^-ft?r[l! 
5 * ic-f V b°- y v ^miElK 4r b 7 V ^ 0^ 2 
2, 4 2X'«^L-Ci/>-5/!i^ r ixt^Pg btb?>t3l-t-t'»i^C 

[0 0 4 21 

■!J-{t^A;^SeiSrg!i^-r?)«-§-M«W^Sr^»t-S t 
10 0 4 31 l**3S2lEtt«»fiiftiltl«l^getC 



10 0 4 41 ii*^3te«cwif^eS)i^*fiSK 

So 

[0 0 4 51 i«J!i3S4fB«WWT«ISilj1^^iSS»- 
[0 0 4 61 it*^5K«ro»r^i«i^*n^Sl- 
[lll®<^f!*'fclSiP^l 

*$:*fl^i2iA/fc'-tri/f-A;'3v'^7'-^<^Iel^ia 
[11121 *^g^w||2 0jllfe«sj{c#5»ri»Si(j^ftJS 

aSrM^iiA/fc*-fe>'f-A;'3v^^-7'-^<^lHlS§l3 
[11131 S§5few-ir>'lJ-A;'3->:^7'-'>'ro-t''i*^1'lsl*S 

m 

[W^<^^?^1 

7"-a:»fc«af- 

2 0> 4 0"-Hi^^:-tri^f- 

2 1, 4 l••-lrv-!^m#A;'3iS« 

2 2. 4 2 ••• b 7 vv?;^ ^ iDK (ii^mi5£tt^#s^ -r 

2 3,4 S - Vy-y'J^:^^ 

2 8, 4 8-miffi^ffilfi5 

3 0, 5 4-^^l«*S^ 

3 1,5 5-*lJ^lslK 

4 9•■•7;^ b^T"? 
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